Objective Procedural sedation and analgesia (PSA) in children has become a standard tool in emergency settings, but no national PSA guidelines have been developed for the emergency department (ED) in Korea. Therefore, we investigated the practice of PSA and the level of adherence to institutional PSA guidelines in EDs of teaching hospitals. Methods This study was a cross-sectional, web-based survey. The study subjects were the faculty of EDs from 96 teaching hospitals. The questionnaire was posted on an internet site, and the participants were requested that the questionnaire be answered by email and telephone in May 2009. Results The questionnaires were completed by 67.7% of the participants. Only 20% of EDs had institutional PSA guidelines, 21.5% of those had discharge criteria and 13.8% of EDs had a discharge instruction form. Residents were administered PSA at 76.9% of EDs. The airway rescue equipment was near the area where PSA was performed in 76.9% of EDs. The most commonly used medication for both diagnostic imaging and painful procedure was oral chloral hydrate (87.7%, 61.5%). In 64.6% of EDs, patients were monitored. In only 21 cases, EDs (50.0%) monitored the patients to recovery after PSA or discharge. Conclusions Current PSA for paediatric patients have not been appropriately applied in Korea. Unified PSA guidelines were rare in the hospitals surveyed, and many patients were not monitored over an appropriate duration, nor did they receive adequate medications for sedation by the best trained personnel. Therefore, the national PSA guidelines must be developed and implemented as early as possible.
INTRODUCTION
Paediatric procedural sedation and analgesia (PSA) for painful and distressing interventions in children has become a standard tool for clinicians in emergency settings. 1 Safety concerns have led to the publication of PSA guidelines because sedation can be associated with various risks such as respiratory compromise. 2e5 These guidelines include an assessment of sedation-related risk, proper fasting time, appropriate monitoring, recovery standards, professional competence and rescue equipment. PSA in children has been undertaken in emergency departments (EDs) in Korea. However, no national PSA guidelines have been developed for EDs in Korea. Therefore, emergency physicians have administered PSA to paediatric patients with or without institutional policy or standards in each hospital.
The Korean Institute for Healthcare Accreditation has been conducting hospital quality and safety appraisals since 2010. The guidelines for administering PSA fall under healthcare accreditation assessment criteria. Therefore, more hospitals will have fulfilled the PSA guidelines as accreditation progresses. However, the PSA guidelines in each hospital vary, and physicians tend not to follow them.
Therefore, it is for the above mentioned reasons that we investigated the practice of PSA in the EDs, and the levels of adherence to institutional PSA guidelines in EDs of teaching hospitals in Korea.
METHODS

Study design and population
This cross-sectional web-based survey of Korean emergency physicians explored current sedation practices and the level of adherence to institutional PSA guidelines. The study subjects were the faculty of EDss from all teaching hospitals in Korea. All subjects were members of the Korean Society of Emergency Medicine. The study received approval from the research ethics board of the Seoul National University Bundang Hospital.
A cover letter describing the study was posted on an internet site with a questionnaire, and we requested a response to the questionnaire by email and telephone. Non-responders received a second and, if necessary, a third direct mailing and a telephone call. PSA definitions were provided in the introduction to the questionnaire, and respondents were requested to focus on procedures requiring moderate or deep sedation. Consent was considered given upon completion and submission of the questionnaire. The questionnaires were distributed between 25 May and 26 June 2009.
Survey content and administration
The survey content was developed by a Korean Society of Pediatric Emergency Medicine panel. The questionnaire was pilot-tested on a small group of respondents, including members of the Korean Society of Pediatric Emergency Medicine, to ensure content and face validity. Respondents were asked about individual hospital background characteristics and their current sedation practices (PSA administration, medication choices, personnel involved, equipments settings and monitoring status). Responses were elicited through multiple-choice questions, and the opportunity to expand responses to some questions in free text was provided.
Data analysis
Values were expressed as numbers with percentages. The Pearson's c 2 tests were used to compare whether or not they are monitored according to the volume of paediatric patients in the ED. A p value of <0.05 was considered statistically significant. Statistical analyses were conducted using SPSS V.15.0 (SPSS Inc.).
RESULTS
Response rate and respondent's characteristics
In total, 96 teaching hospitals were registered with the Korean Society of Emergency Medicine. Questionnaires were completed by 65 (67.7%) of the 96 faculty, and men represented 73.2% of respondents. The majority of respondents were in their 30s (70.8%). Most of the EDs were located in Seoul (22 EDs, 33.8%), 15 (23.1%) were in Gyeonggido and nine (13.8%) in Gyeongsangdo (figure 1). The levels of the EDs were 13 (20.0%) regional emergency medical centres, four (6.2%) specialised care centres, 45 (69.2%) local emergency medical centres, and three (4.6%) local emergency medical facilities. Approximately 74% of the EDs had an annual census of 15 000e45 000 patients. Most (33.8%) had an annual census of 3001e6000 paediatric patients. Approximately 55% of the EDs had a separate paediatric management area or department. In the other EDs, paediatric patients were managed along with adult patients in the same area (table 1) .
The current status of institutional paediatric PSA
Only 13 EDs (20.0%) had institutional PSA guidelines, and 12 (18.5%) of those had a PSA informed consent form. Thirty-nine (60.0%) EDs did not have informed consent policies. Fourteen (21.5%) EDs had discharge criteria after PSA, and nine (13.8%) had a discharge instruction form. Residents were administered PSA at 50 EDs (76.9%). Emergency physicians administered PSA 'only to paediatric patients treated by emergency physicians' in 25 EDs (38.5%), whereas, they administered it to 'all paediatric patients in the ED, except those treated by a paediatrician' in 24 EDs (36.9%). In 16 EDs (24.6%), 'all paediatric patients in ED' had PSA administered by emergency physicians. Only 11 EDs (16.9%) had physicians administer PSA to over 90% of paediatric patients who needed PSA. The airway rescue equipment was near the area where PSA was performed in 50 EDs (76.9%). The fasting state of paediatric patients was not considered in 55 EDs (84.6%).
The commonly used medications for paediatric PSA
The most commonly used medication for diagnostic imaging was oral chloral hydrate (57 EDs, 87.7%). The second most commonly used medication was rectal thiopental sodium (four EDs, 6.2%), followed by rectal chloral hydrate (1 ED, 1.5%), intramuscular ketamine (1 ED, 1.5%), intravenous midazolam (1 ED, 1.5%) and intranasal midazolam (1 ED, 1.5%) (table 2). Oral chloral hydrate was used most commonly for painful procedures (40 EDs, 61.5%), and the second most commonly used medication was intramuscular ketamine (13 EDs, 20.0%) followed by intravenous ketamine (4 EDs, 6.2%) (table 2). These results show that many emergency physicians used chloral hydrate for paediatric sedation. The reasons for using chloral hydrate were 'convenience of administration' (52.3%), 'no experience in the use of other drugs' (18.5%), 'no other drugs available' (13.8%), and 'other' (no data shown). Figure 1 The regional distribution of participant emergency departments, most of which (56.9%) are located in Seoul and Gyeonggido. 
DISCUSSION
This study is the first survey of the status in the use of paediatric PSA in Korean EDs. Unfortunately, these results showed substandard PSA practice in Korea.
The ED is a unique environment where a variety of patients with emergent and urgent conditions are managed. Many of the diagnostic studies or painful procedures related to conditions of paediatric patients are associated with varying degrees of anxiety or pain. Accordingly, PSA management is an important component of comprehensive emergency medical care for paediatric patients. Moreover, proactively addressing pain and anxiety may improve quality of care and patient satisfaction by facilitating interventional procedures and minimising patient suffering.
However, many of the drugs used for PSA have the potential to cause central nervous system, respiratory or cardiac depression. According to many PSA guidelines, the appropriate drugs and dosages must be chosen and administered in the proper setting to minimise complications, and then the patients should Figure 2 Paediatric procedural sedation and analgesia monitored depending on the annual census of paediatric patients (p<0.05) in the emergency departments (EDs). In EDs with >3000 paediatric patients, the patients were monitored for paediatric procedural sedation and analgesia compared with EDs with <3000 patients. Figure 3 Period of monitoring during paediatric procedural sedation and analgesia. Only in 21 emergency departments (EDs) (50%), paediatric patients were monitored till recovery of mental state or discharge. In other EDs, patients were monitored only up to the end of the procedure.
be monitored and evaluated by qualified personnel 1e3 before, during and after drug use.
There are no national guidelines or standards for PSA in EDs in Korea; therefore, emergency physicians use institutional guidelines or standards in each hospital, or administer PSA to patients without a guideline in some EDs. According to the results of this survey, only 20% of EDs had an institutional PSA protocol, 18.5% reported that they obtained informed consent, 21.5% had discharge criteria after PSA, but only 13.8% gave discharge instructions to guardians after PSA, and residents were in charge of PSA in most EDs (76.9%). These results indicate that EDs are not prepared to perform safe PSA. Airway rescue equipment was adequate in most EDs (76.9%) mainly because this equipment is necessary for other ED patients. Surprisingly, only 16.9% of EDs had physicians administer over 90% of the PSA to paediatric patients. Because very few people answered that reason, we do not know exactly what that reason is. We may assume that many emergency physicians were indifferent to paediatric PSA or were uncomfortable with it, although procedural sedation has received a great amount of attention in recent years, but additional research is needed.
Some studies have stated that pre-procedural fasting is not correlated with respiratory complications. 6 7 In our survey, the fasting state of paediatric patients was not considered in many EDs (84.6%). However, we are unclear whether the ED physicians did not consider fasting, or whether they felt it was unnecessary, because we did not ask them why. Green et al proposed specific recommendations for fasting before ED PSA, and described prudent limits for targeted sedation depth and length according to pre-procedural risk stratification and urgency of the procedure. However, they advised that all levels of PSA were permitted for emergency procedures regardless of fasting status or underlying patient risk factors. 8 The most commonly used sedative was chloral hydrate for both painless diagnostic imaging and painful procedures (87.7%, 61.5%, respectively) (table 2). Many physicians are reluctant to use chloral hydrate because it has the potential for re-sedation, and may produce residual effects up to 24 h after administration. Furthermore, chloral hydrate dose not have an analgesic effect and has a high failure rate. 9 However, chloral hydrate has been used for many conditions, such as brain imaging or laceration repair. One of the main reasons for its high use may be that no other sedatives administered via the oral route are available in Korea. However, this does not explain why it is used for painful procedures. We consider that other medications, such as ketamine, or sedatives with analgesics, are better than chloral hydrate alone for painful procedures in paediatric patients, because chloral hydrate does not have an analgesic effect, 9 and it has a relatively long and unpredictable onset, and a long half-life. 10 Patient monitoring is recommended in many PSA guidelines, including visual observations and assessments of consciousness level and physiological changes, such as blood pressure, pulse rate, respiratory rate and pulse oximetry before, during and after PSA.
1e3 5 11 This is because many sedatives may induce respiratory and cardiovascular depression. However, according to our study results, many patients who were administered PSA were not monitored carefully. Only 46 respondents (70.8%) answered affirmatively to 'We monitor paediatric patients during PSA' in the ED. Moreover, only seven (10.8%) responses indicated that over 90% of paediatric patients were monitored after PSA (table  3) . Paediatric patients who received PSA in about 40% of EDs were monitored to recovery after PSA or discharge (figure 3). These results indicate the serious present state of PSA in Korea. Most of the guidelines proposed by other countries are not being followed in Korea. The monitoring rate had a tendency to increase based on the annual census of paediatric patients (figure 2), suggesting that the more physicians manage children, the more concerned they become for their safety.
This study had some limitations. It was a survey and not a first-hand investigation. Therefore, the results could be affected by memory or knowledge of respondents and may not represent the actual conditions. Thus, we consider a first-hand investigation in the near future as imperative. We conducted this investigation in 2009, and the appraisal for healthcare accreditation was conducted in March 2010 by the Korean Institute for Healthcare Accreditation. Thus, we expect that the PSA practices in the ED have improved since then.
CONCLUSION
Our results reflect that the current PSA for paediatric patients have not been appropriately applied. Unified PSA guidelines, standards or protocols were rare in the hospitals surveyed, and many patients were not monitored for appropriate duration, nor did they receive adequate medications for sedation by the most trained personnel. Therefore, the national PSA guidelines must be developed and implemented as early as possible.
